To evaluate the clinical efficacy of a standardized special root extract from the plant Petasites hybridus as a preventive therapy for migraine. Methods: This is a three-arm, parallel-group, randomized trial comparing Petasites extract 75 mg bid, Petasites extract 50 mg bid, or placebo bid in 245 patients with migraine. Eligible patients met International Headache Society criteria for migraine, were ages 18 to 65, and had at least two to six attacks per month over the preceding 3 months. The main outcome measure was the decrease in migraine attack frequency per month calculated as percentage change from baseline over a 4-month treatment period. Results: Over 4 months of treatment, in the per-protocol analysis, migraine attack frequency was reduced by 48% for Petasites extract 75 mg bid (p ϭ 0.0012 vs placebo), 36% for Petasites extract 50 mg bid (p ϭ 0.127 vs placebo), and 26% for the placebo group. The proportion of patients with a Ն50% reduction in attack frequency after 4 months was 68% for patients in the Petasites extract 75-mg arm and 49% for the placebo arm (p Ͻ 0.05). Results were also significant in favor of Petasites 75 mg at 1, 2, and 3 months based on this endpoint. The most frequently reported adverse reactions considered possibly related to treatment were mild gastrointestinal events, predominantly burping. Conclusions: Petasites extract 75 mg bid is more effective than placebo and is well tolerated as a preventive therapy for migraine. Petasites 50 mg PO bid was not significantly more effective than placebo on the primary study endpoints.
Many persons with migraine use over-the-counter and complementary treatments to the exclusion of prescription drugs. 1, 2 Complementary preventive treatments are often used in the absence of wellcontrolled trials, although feverfew, magnesium, and riboflavin have been studied specifically in migraine. [3] [4] [5] [6] Petasites hybridus root (butterbur), a perennial shrub, was used for medicinal purposes in ancient times and has been rediscovered since the middle of the last century for clinical applications including migraine. [7] [8] [9] [10] An extract of Petasites root is an herbal or complementary medicine. From a regulatory perspective, it is considered a food product in the United States and the United Kingdom. (In the United States, Petasites extract is marketed as a food supplement [Petadolex] . In Germany, Petadolex is licensed as a pharmacy medicine under full regulatory supervision by the German Health Authority.) The Petasites plant has been used traditionally as a migraine preventive. In addition to anecdotal reports, one small study with 60 patients with migraine showed that an extract of the rhizome (root stock) from the P. hybridus plant 50 mg bid was more effective than placebo as a migraine-preventive therapy. 7, 11 We further assessed the clinical effectiveness and tolerability of two different doses of Petasites extract vs placebo in the prevention of migraine in adults.
Methods. Study design. This was a double-blind, randomized, three-arm, parallel-group, placebo-controlled study that compared Petasites extract 50 mg bid and 75 mg bid vs placebo. Participants enrolled in a 4-week baseline period where frequency and severity of migraine attacks were recorded using a daily headache diary. Eligible patients were then randomized to treatment groups for 16 weeks; headache frequency, duration, and intensity of attacks were recorded in diaries. Adverse reactions also were monitored and reviewed during office visits. Patients were seen at the clinic every 4 weeks following initiation of treatment.
Patients. Eligible patients were ages 18 to 65 and met International Headache Society criteria for migraine with or without aura. 12 Patients had a range of two to six attacks per month for the 3 months prior to treatment. The age at migraine onset was younger than 50. Patients also were required to have a minimum of two attacks during the 4-week baseline phase. Other prophylactic migraine medications had to be discontinued at least 3 months prior to study participation. Participants were excluded if they had nonmigraine headaches for Ͼ6 days per month during the previous 3 months prior to the start of the study. Women who were pregnant, breast feeding, or of child-bearing potential not using medically accepted birth control measures were excluded.
Patients underwent a complete neurologic and physical examination prior to study entry, and routine laboratory studies were monitored (total blood cell count, serum glutamic-oxaloacetic [SGOT] and glutamic-pyruvic [SGPT] transaminases, gammaglutamyl transferase [GGT] , and bilirubin).
Ethics. Patients provided informed consent prior to study entry. This study was conducted in accordance with the ethical standards of good clinical practice and the regulations of the Declaration of Helsinki.
Treatment. Petasites root extract, standardized to contain a minimum of 15% petasins (Weber and Weber GmbH & Co, KG, Germany), or placebo was administered as a single capsule and given as a twice-a-day treatment regimen for a total of 16 weeks. Identical capsules contained either Petasites extract 50 mg or Petasites extract 75 mg or matching placebo. Compliance was assessed at 4-week intervals. Patients taking Ͻ80% of the appropriate medication were considered noncompliant.
The extraction method to produce active medication reduced the quantity of pyrrolizidine alkaloids below the limit of detection. This process meets the regulations of the German Health Authority (Bundesinstitut fuer Arzneimittel und Medizinprodukte).
Randomization and blinding. Double-blind study medication was individually assembled for each patient and identified by a patient number according to the randomization code prepared by an independent statistician. Enrollment was done by the study doctor. Following completion of screening procedures to confirm patient eligibility at visit 2, the patient entered the double-blind treatment period and was randomized to one of the three treatment groups. The randomization schedule was produced by a computer program. Each center had been allocated a block of patient numbers (and associated treatments).
Variables and endpoints.
In this study, we tested the hypothesis that the prophylactic treatment with Petasites extract reduced headache attack number in persons with migraine and that the reduction was significantly higher than with placebo. The primary endpoint of the study was the change in the frequency of migraine attacks (number of migraine attacks per month) over the entire 4-month treatment period calculated as percentage change from baseline.
Secondary endpoints included the reduction in migraine attack frequency per month, number of therapy responders (reduction of at least 50% in attack frequency compared with baseline), patient's use of acute medications, adverse events, and safety laboratory parameters (SGOT, SGPT, GGT, bilirubin). All adverse events were reported during each clinic visit. At the final visit, patients gave a global assessment of efficacy and tolerability based on a 4-point scale (poor, moderate, good, excellent).
Sample size and statistical analysis. It was expected that the Petasites-induced reduction in monthly migraine attacks would be at least 55% for both active treatment groups (50 or 75 mg) and 35% under placebo. The assumed SD was 1.5.
7 Sixty-four patients per treatment group were required to detect significant differences with an experimental error ␣ ϭ 0.05 and with a power of 80% (␤ ϭ 0.20). To achieve a final sample of 192 patients (64 patients per arm ϫ 3 arms), assuming that 80% of patients who entered the run-in phase would complete the study, we planned to enroll 240 patients.
Data management included data quality assurance and was performed according to international guidelines (Good Clinical Practice, International Conference on Harmonization E9 and E3) and internal standard operating procedures. No adjustment for covariates was made, as these factors revealed no significance. Analysis was done on the patients that followed the protocol (perprotocol population). In addition, the primary endpoint was also evaluated in all patients with available diaries to whom study medication was given at least once (intention-to-treat population). Endpoints were assessed using the two-sided Mann-Whitney U test. In addition to the p values, the corresponding effect sizes of the Wilcoxon-Mann-Whitney test (Mann-Whitney estimator) as measures of relevance were calculated with their 97.5% CIs. For proven superiority, the lower limit of the 97.5% CI of the MannWhitney estimator has to be above the benchmark for equality (0.5).
Results. Subjects. Two hundred forty-five participants were enrolled in the run-in phase; 233 completed the run-in and were randomized to one of three treatment groups (figure 1). Overall, 202 participants successfully completed the study according to the study protocol in the Petasites extract 50-mg arm (n ϭ 71), the Petasites extract 75-mg arm (n ϭ 68), and the placebo arm (n ϭ 63). Fifteen patients did not receive study medication. During the treatment period, 27 participants were withdrawn or dropped out of the study. Reasons for withdrawal were mutually exclusive and included serious adverse event (n ϭ 2 [1 patient had a planned elective hospitalization; the other patient was hospitalized due to epilepsy-neither patient should have been enrolled]), lack of compliance (n ϭ 4), lack of efficacy (n ϭ 3), patient request to discontinue (n ϭ 12), investigator withdrew patient from study (n ϭ 1), patient lost to follow-up (n ϭ 11), and other miscellaneous reasons (n ϭ 2; see figure 1 ).
There were no significant differences in demographic characteristics among the three treatment groups (table 1). All study participants were able to distinguish between migraine and nonmigraine headaches; all reported 24-hour pain-free intervals between migraine attacks. Medication compliance was not significantly different among the three treatment groups as measured using pill counts per bottle.
Clinical efficacy. The primary endpoint was a reduction in the mean number of migraine attacks measured as the percentage reduction from baseline in migraine attacks per month across the 4-month treatment period. The intention-to-treat population treated with Petasites extract 75 mg (n ϭ 75) had an average reduction of 45% in the number of attacks per month as compared with 28% for the placebo group (n ϭ 75) (p ϭ 0.005 vs Petasites extract 75 mg). The Petasites extract 50-mg group (n ϭ 79) had a 32% decrease in attack number from baseline (figure 2; p ϭ 0.43 vs placebo). Petasites extract 75 mg was significantly more effective than Petasites extract 50 mg (p ϭ 0.04). Results were similar for the per-protocol analysis.
To describe the onset of action, we evaluated change in attack frequency for each individual month following start of treatment (figure 3). After 3 months of treatment, the reduction in the number of attacks per month in the perprotocol population was highest with the Petasites extract 75 mg (58%), followed by Petasites extract 50 mg (42%) and placebo (26%). Reduction in the attack frequency was significantly greater for Petasites extract 75 mg vs placebo at months 1, 3, and 4. There was no consistent pattern of treatment effect on attack duration or intensity.
Patients who had a 50% reduction in mean attack frequency per month relative to baseline were considered "responders." Figure 4 shows that the mean percentage of responders in the Petasites extract 75-mg treatment group (per protocol) was significantly larger than for the placebo treatment for months 1 through 4 of the study. There were no statistically significant differences in the Petasites extract 50-mg treatment group as compared with either placebo or Petasites extract 75 mg.
Detailed results for other primary and secondary outcome variables with the corresponding effect sizes and their 95% CIs are available (see table E-1 on the Neurology Web site at www.neurology.org). Global assessment of effi- Tolerability. Over the 4-month course of treatment, 131 adverse events were reported by 80 participants. Overall, there were five serious adverse events, which included one planned hospitalization for acupuncture and neural therapy (in the placebo treatment group), food poisoning (one patient in the placebo group), epilepsy (one patient in the Petasites extract 75-mg group), and basal cell carcinoma (Petasites extract 75 mg; two patients). None of these events was judged to be treatment related.
The majority of adverse events were either mild or moderate in intensity and occurred at comparable frequencies in all groups. The most common adverse events were gastrointestinal disorders and neurologic disorders (table 2). Significant differences in the incidence of adverse events between Petasites extract 75 mg or 50 mg vs placebo were
Other laboratory tests also show that Petasites extract was well tolerated. No changes were observed during the 5-month study for systolic blood pressure, diastolic blood pressure, heart rate, SGOT, SGPT, GGT, or bilirubin.
Discussion. The results from this study support the efficacy of Petasites extract (butterbur) extract as a preventive therapy for migraine. Petasites extract 75 mg bid was more effective than placebo on numerous endpoints. The 50-mg bid dose did not reach statistical significance in this study, although there is a suggestion of a dose-response curve; a previous single center study demonstrated that Petasites extract 50 mg bid was more effective than placebo in reducing headache frequency in patients with migraine. 7, 11 The magnitude of the treatment effect for the 75-mg dose of Petasites was substantial. Though cross-study comparisons may not be valid, this level of treatment effect is broadly comparable with results obtained with prescription preventive medications. [13] [14] [15] [16] [17] For example, the mean 4-week reduction in migraine headache frequency for Petasites extract 75 mg in the intention-to-treat analysis was 45% vs 28% for placebo. In clinical trials of prescription preventives, if 50% of patients achieve a 50% reduction in attack frequency, that is considered a good therapeutic response. [13] [14] [15] [16] [17] The mechanism of action of Petasites extract in migraine is uncertain. Laboratory studies report that Petasites extract has anti-inflammatory properties including antileukotriene activity in in vitro studies. [18] [19] [20] [21] Leukotrienes and other inflammatory mediators have been implicated in the inflammatory cascade associated with migraine. 22, 23 Another possible site of action involves an effect on calcium chan- All adverse events were classified according to the Medical Dictionary of Regulatory Affairs, and treatment groups were compared. No significant differences between treatment groups were observed in relation to incidence of adverse events, with the exception of an increase in burping observed in association with both doses of Petasites extract.
nels, as demonstrated in vascular smooth muscle and trachea. 24, 25 The higher than usual placebo rate may be a consequence of the medically naive study population that particularly benefits from education about trigger factor avoidance and disease self-management. These potential differences in study population also make comparisons across studies difficult.
Petasites extract 75 mg bid was associated with a significant improvement over placebo in mean monthly attack count and in the number of patients showing a Ն50% improvement in attacks. Petasites extract was well tolerated with only gastrointestinal upset (most commonly reported as burping) reported as the most common adverse event. Similar to other migraine studies, long-term studies need to be done that further explore the tolerability of Petasites extract of a Ն1-year period. However, the patented special Petasites extract has been marketed in Germany since 1988. More than a half-million individuals have been exposed to the product, and the overall frequency of adverse reactions from pharmacovigilance is very low. Most frequent organ-specific adverse effects are attributed to the gastrointestinal system and are of a mild and transient nature. Based on the volume of sales of a 100-mg daily dose regimen, it is estimated that approximately 500,000 individuals have been exposed to this specific product since 1992, with an estimated duration of intake for 3 months. From this postmarketing assessment, there have been 115 reports of suspected adverse events, representing an overall reported adverse event frequency of 0.02%, further supporting the published results from clinical studies that this specific formulation of Petasites extract is used as an alternative medicine and is well tolerated. 26 However, patients must be cautioned against consuming any part of the Petasites plant in any form other than the specific products prepared commercially (such as Petadolex), in which the plant carcinogens have been removed.
